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ANEURYSMS  OF  THE  AORTA. 


It  would  appear  that  for  many  ages,  any  knowledge  of  the 
occurrence  of  internal  aneurysm  remained  a  secret  locked  within 
the  dead  body.  An  extraordinary  veneration  for  the  dead  forbad 
men  to  open  the  bodies  of  the  departed  except  for  the  process  of 
embalming,  a  practice  which  as  observed  by  Matthew  Baillie  (^), 
though  it  might  expose  many  parts  of  the  body  to  observation, 
was  little  likely  to  do  so  to  the  more  educated  members  of  the 
community.  And  so,  in  the  wi'itings  of  eaily  Greek  and 
Arabian  physicians  there  is  no  mention  of  the  subject  to  be 
found  and  it  was  only  in  the  sixteenth  century,  when  at  length 
the  human  body  came  to  be  more  frequently  examined  and 
dissected  after  death,  that  the  secret  was  revealed  and  that 
mention  of  the  occurrence  of  the  disorder  began  to  be  made 
with  an  increasing  frequency.  Amongst  the  earliest  allusions 
to  the  disease  may  probably  be  considered  that  of  Carolus 
Stephanus,  early  in  the  sixteenth  century,  who  saw  "in  the 
carcase  of  a  patient,  part  of  whose  lungs  on  the  right  side,  by- 
reason  of  some  injury  or  other,  was  altogether  consumed  and 
corroded,  the  auricle  of  the  heart  on  the  same  side,  which  had 
grown  into  so  great  a  magnitude  that  it  seemed  to  be  three  times 
larger  than  the  other"  {^);  and  that  of  Andreas  Laurentius, 
who  found  in  the  Chevalier  Guicciardini,  "  that  the  heart  had 
grown  to  such  a  vast  bulk  as  to  have  become  almost  a  prodigy, 
and  to  take  up  nearly  the  whole  cavity  of  the  thorax,  the  mouth 
of  the  great  artery  being  so  much  enlarged  as  to  be  equal  in 
bigness  to  the  arm  "  (^). 

(')  Introductory  lecture  to  course  on  anatomy. 
(')  De  dissectione  partium  corporis  humani,  1545, 
(^)  Historia  Anatomica,  1627. 
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Fernelius  speaking  of  external  aneurysms  had  written : 
"An  aneurysm  likewise  happens  sometimes  in  the  internal 
arteries,  especially  under  the  breast,  about  the  spleen  and 
mesentery,  where  a  vehement  pulsation  is  often  observed  "  (^)  ; 
but  it  was  not  until  the  year  1557,  that  any  certain  knowledge 
of  their  existence  was  obtained,  when  Vesalius  "  for  example's 
sake,  having  observed  a  certain  pulsating  tumour  about  the 
vertebrae  in  the  back,  in  consequence  of  those  things  which  he 
had  observed  before  in  external  aneurysms,  said  that  there  was 
an  aneurysm  from  a  dilatation  of  the  aorta,"  and  was  able  to 
point  out  after  death  in  the  body  of  Leonardus  Velserus,  the 
abdominal  aorta  so  dilated  as  to  be  almost  as  big  as  an  ostrich's 
egg  ('). 

Joannes  Baptista  Silvaticus  (3),  writing  a  particular 
treatise  on  aneurysm  in  1595,  makes  no  mention  of  the  disease; 
and  so  slowly  was  knowledge  of  the  subject  advanced,  that 
Joannes  Riolanus,  writing  in  1658,  makes  the  positive  asser- 
tion that  "an  aneurysm  happens  but  seldom  in  the  trunk  of 
the  aorta,  by  reason  of  the  thickness  of  its  coats"  (*);  and 
JoACHiMUS  Georqius  Elsenerus,  describing  in  1670  an 
aneurysm  of  the  aorta  found  by  Gulielmus  Riva,  prefixed  as 
a  title  to  his  remarks  the  words  "  De  paradoxico  aneurysmate 
aortico"  (^). 

From  this  time,  dissection  of  the  dead  body  seems  to  have 
become  more  frequent.  Dilatations  of  the  aorta  were  no  longer 
esteemed  rare,  and  many  cases  were  recorded.  Yet  still  there 
followed  but  little  progress  in  knowledge  concerning  the 
disease. 

Books  of  wider  or  more  limited  range  were  written  upon  the 
subject,  but  they  could  be  summed  up  by  Freind,  writing  upon 
the  knowledge  in  his  day  of  the  whole  subject  of  aneuiysm,  in 
the  words  that  he  had  been  able  to  find  only  a  successive  series 
of  hypotheses  and  conjectures  everywhere  involved  in  obscurity 
and  confusion  ("),  the  writers  "neque  argumentum  de  quo 

(1)  Pathologia,  1.  5,  c.  12. 

C)  Theophilus  Bonetus.  Sepulchretum,  1700. 

(')  De  Aneurysmate  Tractatio,  1 595. 

(*)  Encheiridium  Anatomicum  et  Pathologicum,  1658. 

(")  Acta  Nat.  Curios. 

(")  Freind's  History  of  Physic,  1750. 
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scribere  aggressi  sunt  neqiie  id  ipsiun  quod  super  argumento 
suo  scripserint,  satis  comprehendeutes  "  (^). 

Speculations  and  conjectures  they  were  for  the  most  part 
concerning  the  nature  and  immediate  cause  of  aneurysm,  and  as 
to  the  nature  of  the  parts  which  formed  the  aneurysmal  sac. 

Fernelius  (2),  FoRRESTUS  {^),  DiEMOERBROECK  (*),  had  ad- 
vanced the  doctrine,  held  very  commonly  by  authors  and 
physicians  till  much  later  times,  that  it  was  ever  produced  by 
a  dilatation  of  all  the  coats  of  the  vessel ;  whilst,  on  the  other 
hand,  Sennertus  (^),  SiLVATicus  C),  HiLDANUS  C'),  and  others, 
had  held  that  it  was  universally  caused  by  destruction  and 
rupture  of  the  proper  coats  of  the  artery,  a  doctrine  stoutly 
supported  in  later  days  by  the  solid  anatomical  knowledge  and 
mature  reflections  of  Antonio  Scarpa  (^) ;  writers  on  either 
side  holding  firmly  to  opinions  formed  often  upon  scanty  and 
imperfect  observations,  and  exhibiting  reluctance  to  admit  the 
possibility  of  more  than  one  or  of  a  combined  cause,  in  the  pro- 
duction of  one  and  the  same  effect. 

Early  in  the  present  century,  followed  the  writings  of  ALLAN 
Burns  (")  and  of  Joseph  Hodgson  (^''),  modifying  the  different 
doctrines  held  generally  in  previous  times,  and  showing  how 
that  these  writers  had  erred  in  taking  too  partial  a  view  of 
their  subject,  and  that  here,  as  elsewhere,  truth  was  many-sided, 
and  was  not  to  be  found  alone  in  one  or  other  of  the  rival  camps, 
but  that  it  lay  between  the  two.  They  thus  revived  a  doc- 
trine that  had  been  held  by  Lancisi  ("),  in  1745,  and  by 
GUATTONI  (}^),  in  1772,  that  sometimes  in  dilatation,  sometimes 
in  the  destruction  of  the  proper  coats  of  the  artery,  is  the  earliest 
commencement  of  the  disease. 

(1)  A  quotation  from  a  work  of  Paulus  ^gineta. 
(')  Universa  Medicina. 

(')  Freind's  History  of  Physic,  Part  I.,  p.  187. 
(*)  Ibid.,  p.  188. 

(^)  Opora  Omnia.  Tom.  5,  lib.  5,  pars.  1,  c.  3. 

(")  De  Aneurysmate  tracfcatio. 

(^)  Opera  qure  extant  Omnia,  cent.  3,  obs.  44. 

(*)  Sull  Aneuriama  Riflossioni,  1804. 

(')  Observations  on  Aneurysm,  1809. 

('")  Pathol,  and  Treatment  of  Aneurysm,  1811. 

(")  De  Motu  cordis  et  Aneurysmate,  1745. 

('")  De  Externis  Anourysmatibua,  1772. 
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And  to  them  has  followed  an  age  of  morbid  anatomy,  of 
disease  studied,  scalpel  in  hand,  by  the  light  of  its  effects ;  an 
age  of  almost  daily  advance  in  the  science  of  physic,  as  opinions 
and  conjecturings  have  been  confirmed,  corrected  or  laid  aside 
by  carefully  observed  and  accurately  recorded  facts  concerning 
the  processes  and  results  of  disease. 

And,  on  aneurysms  of  the  aorta  as  on  almost  every  result  of 
disease,  observations  and  writings  are  multiplied  past  record  ; 
so  that  I  feel,  in  writing,  almost  as  if  apology  were  due  for 
treading  again  on  so  well  worn  a  track,  and  for  seeking  further 
to  add  to  an  ah-eady  so  long  array  of  recorded  cases  of  the 
disease  Q). 

Yet  it  is  in  the  fact  that  I  contribute  an  analysis  of  careful 
post  mortem  records  of  88  unpulilished  cases,  that  my  apology 
consists,  for  here  assuredly  it  is  true  that  "  even  in  things  alike 
there  is  diversity,  and  those  that  do  seem  to  accord  do  manifestly 
disagree  "  (-). 

The  remarks  that  follow  are  based  upon  an  analysis  of  all 
cases  of  aneurysm  of  the  aorta  (in  any  of  its  parts)  dying  in 
St.  Bartholomew's  Hospital  during  the  last  17  years,  upon  whom 
an  examination  was  made  after  death,  and  its  results  carefully 
recorded. 

They  number  88  in  all,  and  bear  date  from  October,  ]  867, 
when  such  records  began  there  first  to  be  systematically  made 
and  kept,  and  include  more  than  one  case  examined  within  the 
last  few  weeks  (^). 

With  a  view  to  ascertaining  how  far  the  aorta  is  the  artery 
most  frequently  involved  in  this  disease,  and  the  degree  of  its 
relative  incidence  upon  other  arteries  of  the  body,  I  have 
drawn  up  a  table  (appended)  of  all  cases  of  aneurysm,  of  what- 
ever artery,  that  have  been  under  treatment  in  the  iiospital 
during  the  years  now  under  consideration. 


(^)  Sibiion  analyzed  liisitories  of  594  cases,  and  296  museum  specimens. 

{'■')  Keligio  metlici,  Sir  T.  Browne,  Part  II. 

(')  Last  observation,  Nov.  1884,  Vol.  xi.,  p.  171. 
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Relative  Incidence  of  Aneurysm  on  various  Arteries. 


Year 

Aneurysm 
of  Aorta. 

Aneurysm  of  other  Arteries. 

1867—68 

10 

Popliteal,  3. 
nat",  1. 

Femoral,  1.    Axillary,  1.  Innomi- 

1868—69 

12 

External  Iliac,  1.    Femoral,  1. 

1669—70 

18 

PopUteal,  4. 

Femoral,  2. 

1870—71 

13 

Popliteal,  7. 

Femoral,].  Innominate,].  Radial,!. 

1871—72 

8 

Popliteal,  8. 

Subclavian,  2.    Gluteal,  1. 

1872—73 

13 

Popliteal,  3. 

Subclavian,  3.    Femoral,  1. 

1873—74 

5 

Popliteal,  3. 

Femoral,  1.    Subclavian,  1. 

1874—75 

17 

Popliteal,  1. 

Femoral,  5.    Temporal,  1. 

lb75— 76 

12 

Popliteal,  3. 

Femoral,  1. 

1876-77 

22 

Popliteal,  7. 
pedis,  1. 

Subclavian  and  Axillary,  3.  Dorsalis 

1877—78 

14 

Popliteal,  2. 

Femoral,  1.    External  Iliac,  1. 

1878-79 

22 

jropiibeai,  4. 

1879—80 

15 

Popliteal,  5. 

Subclavian,  1.    Innominate,  1. 

1880-81 

13 

Popliteal,  5. 

Subclavian,  2.    External  Iliac,  1. 

1881-82 

21 

Popliteal,  1. 

Axillary,  1. 

1882—83 

13 

Popliteal,  6. 

Femoral,  1.    Carotid,  1. 

16  years  . 

.  228 

Popliteal 

.  57             Innominate       .  3 

97 

Femoral 

.  15            Carotid      .       .  1 

Total  . 

.  325 

Subclavian 

•    9            Temporal  .       .  1 

Axillary 

Subclavian 
Axillary 

.    2             Radial       .       .  1 

and                 Gluteal      .       .  1 
.  3 

Dorsalis  pedis 
External  Iliac      .  3 


Total  .       .  9 
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The  table  shows  that  with  an  annual  average  total  of  5,000 
in-patients,  there  were  under  treatment  during  16  years,  in 
all,  325  cases  of  aneurysm.  In  228  of  these,  the  disease  affected 
the  aorta  in  one  or  other  of  its  parts ;  the  popliteal  artery  being 
next  in  the  scale  of  incidence,  but  affected  in  57  cases  only. 
There  were  15  cases  of  aneurysm  of  the  femoral ;  9  of  the 
subclavian  ;  2  of  the  axillary  ;  and  3  of  the  subclavian  and 
axillary  combined ;  of  the  external  iliac,  3  ;  of  the  innomi- 
nate, 3 ;  and  of  the  carotid,  temporal,  radial,  gluteal,  and 
dorsalis  pedis,  1  each. 

For  the  greater  convenience  in  analysis,  and  for  the  general 
arrangement  of  the  obtained  results,  I  have  observed  the 
ordinary  anatomical  divisions  of  the  artery  into  ascending, 
transverse,  and  descending  portions  of  the  arch,  the  descending 
thoracic  and  the  abdominal  aorta,  saving  that  I  have  made  the 
third  or  descending  portion  of  the  arch  to  commence  at  a  line 
drawn  through  the  orifice  of  the  left  subclavian  artery,  this 
being  the  point  at  which  the  artery  first  commences  to  assume 
a  downward  course.  These  divisions  can  only,  of  course,  be 
considered  as  of  convenience,  and  it  is  not  possible  in  exactness 
to  draw  any  hai"d  and  fast  line  between  the  various  portions. 

There  occurred  31  aneurysms  of  the  ascending  portion  ;  and 
of  the  transverse  portion,  29  ;  of  the  third  part  of  the  arch,  10 ; 
of  the  thoracic  aorta,  8  ;  and  of  the  abdominal  aorta,  9. 

Taking  these  cases  en  masse,  a  few  remarks  will  commonly 
apply. 

Thus,  of  the  88  cases,  74  occurred  in  males  ;  14  only  in  females. 
The  ages  were  distributed  as  in  the  appended  table. 
Table  of  Sex  and  Age. 


15— 

25— 

35— 

45— 

5.5— 

65— 

75— 

Total. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

H. 

P. 

12 

1 

32 

6 

22 

2 

3 

3 

1 

70t 

13 

•  Anno  setatis  15.  t  Ages  unrecorded  of  4  males,  1  female. 

So  many  as  62  (of  the  88)  cases  occurring  between  the  ages 
of  35  and  of  55  years,  whilst  only  one  fatal  case  of  the  disease 
had  occurred  before  the  age  of  25  (i). 

(■)  See  Table  T.,  case  29. 
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In  almost  all  the  disease  occurred,  as  is  usual,  in  an  artery 
already  enfeebled  by  atheromatous  disease. 

Taking  now  each  portion  of  the  arch  separately,  I  shall  at 
first  with  care  describe  the  anatomy  of  the  part,  for  in  the  close 
study  of  the  relative  anatomy  of  the  aorta  lies  the  truest  key  to 
the  diagnosis  of  the  disease. 

Ilie  Jirst  portion  of  the  arch  measures  about  2j  inches  in 
length.  Arising  from  the  left  ventricle,  it  lies  behind  the 
middle  of  the  sternum  on  a  line  with  the  lower  border  of 
the  third  left  costal  cartilage,  and  separated  fi-om  the  lower 
half  of  the  upper  one-third  of  the  sternum  only  by  pericardium 
and  the  approximated  edges  of  the  lungs.  It  passes  upwards 
and  to  the  right,  as  high  as  to  the  level  of  the  upper  border 
of  the  second  right  costal  cartilage,  taking  an  oblique  direc- 
tion behind  the  sternum  and  approaching  to  within  quarter 
of  an  inch  of  that  bone.  For  the  greater  part  of  its  course  it 
is  enclosed  in  a  tubular  sheath  of  pericardium  common  to  it 
and  to  the  pulmonary  artery,  both  vessels  being  so  covered, 
except  where  in  contact  the  one  with  the  other. 

At  its  commencement  it  is  in  contact  anteriorly  with  the 
right  auricular  appendix  and  the  pulmonary  artery.  As  it 
passes  to  the  right,  the  pulmonary  artery  conies  to  lie  upon 
its  left  side  together  with  a  portion  of  the  left  lung.  On  the 
right  side  lies  the  vena  cava  superior ;  whilst  behind  are  the 
several  structures  forming  the  root  of  the  right  lung. 

Of  31  cases  of  aneurysm  of  this  part, 

26  occurred  in  males, 
5  „        females ; 

23  of  the  cases  occurring  between  the  ages  of  35  and  of  55  years. 


Table  of  Ages. 


15 

25 

35 

45 

66- 

-65 

Total. 

M. 

F. 

M. 

P. 

M. 

P. 

M. 

F. 

M. 

F. 

M. 

F. 

1 

4 

11 

2 

8 

2 

3 

26 

C 

23 
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The  artery  was  atheromatous  in  28  of  the  cases  ;  highly  so 
in  14 ;  while  in  two  instances  it  was  noted  as  liealthy  Q). 

In  18  all  the  valves  of  the  heart  were  healthy,  and  in  only 
7  were  the  aortic  valves  incompetent. 

With  regard  to  exact  position,  the  cases  were  variously 
distributed. 

Four  occurred  just  above  one  or  other  semilunar  valve,  in 
each  case  small  and  sacculated,  and  quickly  interfering  with 
the  healthy  action  of  the  valves  (^).  Of  these  cases,  one  made 
pressure  upon  the  pulmonary  artery  (^) ;  one  had  ruptured 
through  a  ragged  opening  into  the  pericardium  (*). 

Eleven  cases  occurred  immediately  above  the  valves,  more 
often  from  the  right  wall  of  the  aorta,  usually  of  the  sacculated 
type,  and  with  a  greater  or  less  degree  of  associated  dilatation  of 
the  artery. 

The  remaining  16  cases  occurred  at  the  distance  of  one  inch 
or  more  from  the  valves,  and  it  was  not  uncommon  to  find 
dilatation  of  the  artery  from  its  origin  in  the  ventricle  to  the 
point  of  origin  of  the  left  subclavian  artery  (•^).  In  one  case  it 
Avas  remarkable  that  in  the  same  artery  there  had  occurred  no 
less  than  six  aneurysmal  dilatations  (^). 

One-third  of  the  aneurysms  arose  from  the  right  or  from  the 
dextro-anterior  aspect  of  the  arch,  and  the  general  direction 
taken  by  almost  all  was  markedly  to  the  right  side. 

Those  that  reached  the  chest  wall  and  presented  anteriorly, 
did  so  in  the  second  and  third  right  costal  interspaces,  eroding 
usually  the  second,  third,  and  fourth  right  costal  cartilages  or 
ribs  ("),  and  that  part  of  the  sternum  that  lay  adjacent  to  them  (^). 

The  structures  most  commonly  subjected  to  pressure  Avere 
the  vena  cava  superior  (")  and  the  pulmonary  artery  (^°). 

(')  Table  I.,  cases  20,  29. 

(=)  Table  I.,  cases  12,  25. 

(')  Table  I.,  case  27. 

C)  Table  I.,  case  11. 

(»)  Table  I.,  cases  4,  9,  10,  11,  2i,  26. 

(«)  Table  I.,  case  2. 

(')  Table  I.,  cases  4,  6,  9,  24. 

(')  Table  I.,  cases  4,  18,  24. 

(°)  Table  I.,  cases  1,  4,  7,  16,  17,  19. 

('»)  Table  I.,  cases  7,  16,  17,  20,  27. 
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111  3  cases,  the  right  luug  was  adherent  to  and  formed  a  part 
of  the  wall  of  the  tumour  ('). 

In  3  instances  rupture  had  occurred  into  the  right  pleura  (^) ; 
whilst  two  aneurysms,  each  arising  immediately  above  the  heart's 
valves,  had  ruptured  into  the  pericardium  (^). 

The  Second,  or  Transverse  portion  of  the  Arch. 

Having  reached  the  level  of  the  upper  border  of  the  second 
right  costal  cartilage,  the  course  of  the  aorta  alters,  and  it  passes 
now  upwards  and  backwards,  and  obliquely  from  right  to  left,  to 
the  left  side  of  the  body  of  the  third  dorsal  vertebra.  This  is  the 
ordinary  termination  observed  by  the  anatomists;  but  I  have 
made  this  transverse  portion  to  end,  as  I  think  it  more  truly 
does,  at  a  line  drawn  at  a  right  angle  to  the  aorta  through  the 
place  of  origin  of  the  left  subclavian  artery. 

The  upper  part  of  the  arch  is  on  a  level  with  the  lower 
border  of  the  second  dorsal  vertebra,  and  is  distant  usually 
about  inches  from  the  upper  border  of  the  sternum,  lying,  at 
the  right  border  of  the  sternum  and  to  the  inner  side  of  its 
junction  with  the  second  right  costal  cartilage,  at  from  three 
quarters  of  an  inch  to  1  inch  behind  that  bone.  In  its  course,  it 
passes  directly  in  front  and  to  the  left  of  the  trachea,  the  oesopha- 
gus, and  the  thoracic  duct,  and  arches  over  the  left  bronchus. 

The  convex  upper  border  is  in  close  relation  with  the  left 
innominate  vein,  while  from  it  pass  off  the  three  main  arterial 
trunks. 

Its  lower  concave  border  overhangs  the  bifurcation  of  the 
pulmonary  artery,  and  is  connected  with  its  left  branch  by  the 
remains  of  the  ductus  arteriosus,  this  part  of  the  arch  being 
crossed  in  front  and  towards  the  left  side  by  the  left  pneu- 
mogastric  and  phrenic,  nerves  with  cardiac  branches  of  the 
sympathetic. 

The  left  recurrent  laryngeal  nerve  winds  round  it,  and  passes 
upwards  beneath  and  behind  it. 

The  left  pleura  and  luug  cover  it  to  the  left. 

(M  Table  I.,  cases  19,  24,  27. 
{^)  Table  I.,  caaes  5,  6,  9. 
(»)  Table  I.,  cases  11,  19. 
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Of  29  cases  of  aneurysm  of  this  portion, 
23  occurred  in  males, 
6        „  females, 
the  respective  ages  being  given  in  the  appended  tabular  form, 
in  which  it  will  again  be  noticed  how  large  a  proportion  occur 
between  the  ages  of  35  and  of  55  years. 


15 

25- 

35- 

45 

55- 

65 

Total. 

M. 

P. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

P. 

M. 

F. 

3 

11 

3 

6 

1 

2 

21 

6 

21 

The  age  of  two  cases  was  not  specified. 
A  case  also  occurred  in  a  male  aged  66. 

The  artery  was  atheromatous  in  24  of  the  cases,  and  highly 
so  in  8.  (Jn  the  remaining  5,  there  was  no  note  of  its 
condition.) 

All  the  valves  of  the  heart  were  healthy  in  21  cases,  and  in  2 
only  were  the  aortic  valves  incompetent. 

The  larger  number  involved  in  greater  or  less  degi'ee  the 
whole  length  of  the  tranverse  portion  of  the  arch,  having  their 
origin  more  often  (10  cases)  from  the  posterior  wall. 

Five  cases  arose  at  the  origin  of  the  innominate  artery  \ 
whilst  2  bad  origin  close  to  the  orifice  of  the  left  subclavian 
artery  P). 

The  innominate  artery  was  involved  in  the  aneurysm  in  6 
cases  (^) ;  but  it  was  very  rare  for  the  other  large  arterial  trunks 
to  be  so  involved. 

The  left  carotid  and  left  subclavian  arteries  were  each  so 
involved  in  one  instance  only  (■*). 

The  direction  most  commonly  taken  appears  to  have  been 
directly  hacJavards;  and  in  11  cases  there  occurred  a  greater  or 

(1)  Table  II.,  cases  8,  9,  10,  11,  12. 

(2)  Table  II.,  cases  2,  3. 

(»)  Table  II.,  cases  8,  9,  10,  11,  12,  13. 
(*)  Table  II.,  cases  8,  22. 
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less  degree  of  pressure  upon  the  trachea  (^)  within  2  inches  of 
its  bifurcation,  often  attended  with  erosion  of  its  cartilaginous 
rings. 

In  several  cases  the  direction  taken  was  upwards,  to  the  right, 
and  toiuards  the  surface,  usually  pressing  forward  or  eroding  the 
first  bone  of  the  sternum  (^),  or  presenting  anteriorly  close  to 
the  right  side  of  the  sternum  in  the  first  and  second  right  inter- 
spaces, it  might  be  eroding  the  second  right  costal  cartilage  (^) 
with  the  portion  of  sternum  corresponding  thereto,  and  com- 
pressing and  forming  adhesions  to  the  neighbouring  lung  (*). 

In  2  instances  the  tumour  reached  high  into  the  neck,  and 
presented  above  the  episternal  notch  (^). 

The  structures  most  often  subjected  to  pressure  were  the 
trachea  (^)  and  the  left  bronchus  C). 

In  2  cases,  where  there  existed  great  pressure  upon  the 
anterior  wall  of  the  trachea,  the  left  recurrent  laryngeal  nerve 
had  been  also  compressed  and  flattened  (^). 

The  left  innominate  vein  was  much  compressed  in  2 
cases  C);  but  in  none  hud  there  been  any  pressure  upon  the 
vena  cava  superior. 

The  disease  had  terminated  by  rupture  in  7  instances :  in 
no  case  into  the  right  pleura  Q^) ;  in  2  cases  into  the  left 
pleura  (") ;  in  2,  into  the  left  bronchus  i}^) ;  in  one,  by  a  small 
opening  into  the  trachea  (^^),  whilst  in  2  others  the  aneurysm 
was  ready  to  burst  in  one  or  more  places  into  it. 

In  the  case  of  a  female,  aged  GO  (^*),  there  had  taken  place 
rupture  through  the  inner  and  middle  coats,  at  the  origin  of  the 

(')  Table  II.,  cases  4,  9,  10,  11,  13,  14,  15,  18,  22,  25,  28. 

(')  Table  ir.,  cases  1,  6,  12,  22,  23,  26,  29. 

(')  Table  II.,  cases  19,  22,  26. 

{*)  Table  II.,  cases  19,  29.    See  also  case  26. 

C)  Table  II.,  cases  11,  29. 

(*)  See  note  (')  above. 

O  Table  II.,  cases  15,  16,  17. 

C)  Table  II.,  cases  9,  10. 

(»)  Table  II.,  cases  8,  11. 

('")  Compare  this  with  effects  of  aneurysm  of  tho  first  part  of  the  arch. 
(")  Table  II.,  cases  2,  3. 
(")  Table  II.,  cases  12,  24. 
(")  Table  II.,  case  8. 
Table  II.,  case  7. 
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innominate  artery,  the  external  coat  being  quite  separated  from 
the  middle  coat,  with  blood  clot  intervening.  Final  rupture  had 
taken  place  into  the  pericardium,  at  the  right  side  of  the  aorta, 
just  where  it  arose  from  the  heart. 

In  one  case,  death  was  due  to  great  oedema  of  the  aryteno- 
epiulottidean  folds,  entirely  closing  the  orifice  of  the  larynx  (^) ; 
and  in  another,  tracheotomy  had  been  performed  for  the  relief 
of  extreme  dyspnoea,  without  associated  phj'sical  signs  (-). 

The  Third  or  Descending  ■portion  of  the  Arch. 

At  the  orifice  of  the  left  subclavian  artery  commences  the 
third  change  in  the  general  direction  of  the  aorta,  which  now 
takes  a  course  downwards,  and  to  the  left,  reaching  the  spinal 
column  at  the  left  side  of  the  body  of  the  third  dorsal  vertebra, 
and  passing  thence,  in  a  straight  course  downwards,  to  the  level 
of  the  lower  border  of  the  fourth  dorsal  vertebra. 

It  is  covered  anteriorly  by  the  left  pleura  and  root  of  the  left 
lung.  To  the  right  side  lies  the  oesophagus,  with  the  thoracic 
duct ;  and  to  the  left  is  the  left  pleura. 

Of  aneurysm  of  this  part  there  were  10  instances : 
7  occurred  in  males, 
3        „  females. 

Table  of  Aye. 


25- 

-35 

35- 

-45 

45- 

-55 

Total. 

M. 

F. 

M. 

F. 

M. 

F. 

H. 

F. 

3 

1 

2 

1 

2 

0 

7 

2 

The  age  of  one  female  was  not  recorded. 

The  valves  of  the  heart  were  healthy  in  9  of  the  10  cases. 

The  ai'tery  was  diseased  in  all. 

In  7  of  the  cases  the  aneurysm  occurred  just  below  the 
origin  of  the  left  subclavian  artery  at  the  point  where,  as  I  have 
observed,  the  aorta  first  commences  to  take  a  direction  down- 


(•)  Table  II.,  ca8e  2P. 
O  Table  II.,  case  9. 
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wards.  In  so  many  as  C  of  the  cases  the  direction  taken  by 
the  tumour  was  hachwards  and  to  the  left,  the  tumour  coming 
to  he  to  the  left  of  the  spine  in  the  interscapidar  region  (^), 
and  eroding  one  or  more  of  the  bodies  of  the  third,  fourth, 
fifth,  sixth,  and  seventh  dorsal  vertebrae  (^),  the  left  lung 
being  adherent  to  and  forming  the  wall  of  the  aneurysm  in  six 
instances  (^). 

In  case  10  (of  Table  III.)  an  aneurysm  of  the  third  part  lay 
against  the  third  and  fourth  dorsal  vertebrae.  The  bodies  ,  of 
these  vertebrae,  together  with  the  fourth  left  rib  it  had  eroded 
and  thus  had  projected  as  a  tumour  visible  in  the  back.  The 
spinal  canal  lay  open  to  the  thorax,  and  the  spinal  cord  was 
compressed.  The  dura  water  of  the  cord  was  entire,  and  the 
spinal  cord  itself  was  not  softened. 

The  oesophagus  had  been  in  three  instances  subjected  to 
pressure  (^).  The  trachea,  left  bronchus,  and  left  vagus  nerve 
had  been  each  in  one  instance  more  or  less  compressed  (^). 

In  so  many  as  7  cases  the  disease  had  terminated  in 
rupture  of  the  aneurysm  ;  in  5  cases  into  the  left  pleura  (^) ; 
in  2  into  the  oesophagus  C). 

Amongst  the  former  class,  an  aneurysmal  sac  having  origin 
just  beyond  the  left  subclavian  artery,  bursting  downwards  had 
dissected  the  mucous,  from  the  muscular  coat  of  the  oesophagus 
so  far  as  the  upper  border  of  the  diaphragm,  where  blood  had 
flowed  through  a  small  orifice  into  the  left  pleural  cavity  (^). 

The  descending  Thoracic  Aorta. 

From  the  lower  border  of  the  fourth  dorsal  vertebra,  the  aorta 
passes  with  a  slight  inclination  from  left  to  right  (and  therefore 
presenting  towards  the  right  a  slight  convexity)  and  with  but 

(')  The  scapula  extends  from  tlie  level  of  the  second  to  that  of  the  seventh  dorsal 
vertebra.    See  Holden's  Landmarks,  p.  26. 
(')  Table  III.,  cases  1,  3,  4,  5,  8,  10. 
(3)  Table  III.,  cases  1,  2,  7,  8,  9,  10. 
(*)  Table  III.,  cases  3,  4,  5. 
C)  Table  III.,  cases  3  and  4. 
(«)  Table  III.,  cases  1,  6,  7,  S,  9. 
(')  Table  III.,  cases  3  and  5. 
(«)  Table  III.,  case  10. 
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little  variation  of  caliber,  to  tlie  opening  between  the  crura  of 
the  diaphragm  opposite  to  the  twelfth  dorsal  vertebra,  lying 
there  in  nearly  the  middle  line  of  the  body. 

It  is  placed  near  against  the  vertebrae  and  closely  follows  the 
bend  of  the  spine,  having  a  concavity  forwards  in  the  dorsal 
region,  and  being  comparatively  fixed  to  the  spine  by  the  several 
intercostal  bi'anches  given  off  from  it  on  either  side. 

Placed  anteriorly  to  it  above  are  the  left  bronchus,  left 
pulmonary  artery  and  the  posterior  part  of  the  pericardium, 
whilst  the  oesophagus,  which  above  has  been  lying  to  the 
right,  passes  opposite  to  the  tenth  dorsal  vertebra  to  lie  upon 
the  artery. 

Close  to  it  on  the  right  are  the  azygos  vein,  thoracic  duct 
and  the  CBSophagus  (above)  ;  the  left  lung  and  pleura  being 
to  the  left. 

Of  aneurysm  of  this  part  of  the  aorta  there  were  eight 
instances,  all  of  which  occurred  in  males,  the  ages  of  six  being 
between  that  of  45  and  of  52  years. 

The  valves  of  the  heart  were  competent  in  7  (^).  The 
artery  was  diseased  in  all. 

No  portion  of  the  artery  could  be  marked  as  being  pre- 
eminently the  region  of  disease. 

The  greater  number  occurred  within  a  few  inches  of  the 
passing  of  the  artery  through  the  crura  of  the  diaphragm  to 
enter  the  abdominal  cavity  (^),  the  aneurysm  being  generally 
placed  either  upon  or,  more  usually,  to  the  left  side  of  the 
bodies  of  the  dorsal  vertebrae  (^). 

In  one  instance,  the  neighbouring  ribs  had  been  necrosed  and 
broken,  2  inches  of  each  having  entirely  disappeared,  and  the 
tumour  had  caused  compression  of  the  spinal  column  and  had 
presented,  visible  externally,  in  the  back 

Moreover,  in  more  than  one  case  it  was  noticeable  how  great 
had  been  the  extent  of  the  cavity  of  the  aneurysm  (^). 

In  every  case  there  had  been  great  pressure  exerted  against 

(')  In  the  remaining  case  no  note  occurs  of  their  condition. 

(»)  Table  IV.,  cases  1,  2,  3,  6,  7. 

f)  Table  IV.,  cases  1,  2,  3,  5,  8. 

(*)  Table  IV.,  case  5. 

(»)  Table  IV.,  cases  2,  5,  8. 
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two  or  more  of  the  dorsal  vertebrre,  Avhich  in  two  instances 
formed  the  posterior  wall  of  the  aneurysm  (}). 

The  lower  five  dorsal  vertebrae  were  those  most  commonly 
eroded  (^),  and  in  two  instances  there  had  been  extensive  asso- 
ciated destruction  of  the  ribs  (^). 

In  case  1  (Table  IV.)  the  degree  of  pressure  exerted  had 
been  so  great,  that  incipient  lordosis  had  occurred.  The 
oesophagus,  here,  passed  over  the  wall  of  a  smaller  sac  and  a 
communication  existed  between  it  and  the  sac.  The  thoracic 
duct  and  vena  azygos  had  been  obliterated.  With  these  excep- 
tions, no  other  effects  of  pressure  were  observed. 

In  six,  of  the  eight  cases,  rupture  had  occurred :  twice  into 
the  left  pleura  {*),  once  into  the  right  (^) ;  twice  into  the 
oesophagus  (^),  and  once  into  the  subserous  connective  lying  to 
the  right  of  the  spinal  column  C^). 

The  Abdominal  AoHa. 

After  passing  through  the  crura  of  the  diaphragm  the  aorta 
appears  in  the  abdomen  on  the  front  of  the  last  dorsal  vertebra 
and  descending  a  little  to  the  left  side  of  the  vertebral  column 
divides  into  the  common  iliac  arteries  opposite  to  the  middle  of 
the  fourth  lumbar  vertebra.  As  it  descends  it  diminishes 
rapidly  in  size  and  describes  a  slight  curve  with  convexity 
forwards,  the  greatest  convexity  being  opposite  to  the  third 
lumbar  vertebra.  It  is  attached  and  relatively  fixed  to  the  left 
side  of  the  bodies  of  the  first  four  lumbar  vertebras. 

Its  anterior  surface  is  in  approximation  successively  with  the 
pancreas,  splenic  vein,  left  renal  vein,  and  peritoneum,  the 
cardiac  portion  of  the  stomach  lying  near  to  it  on  the  left 
.side. 

To  the  right  side  is  the  vena  cava  inferior,  the  right  crus  of 
the  diaphragm  being  interposed  above. 

(1)  Table  IV.,  cases  1  and  3. 

(2)  Table  IV.,  cases  1,  2,  3,  6,  8. 
(')  Table  IV.,  cases  2,  5. 

(*)  Table  IV.,  cases  4,  8. 
(")  Table  IV.,  case  6. 
(0)  Table  IV.,  cases  1  and  7. 
(")  Table  IV.,  case  3. 
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The  thoracic  duct  and  azygos  vein  arc  in  close  proximit}'  on 
the  same  side. 

Of  aneurysm  of  the  abdominal  aorta,  there  have  been  9  fatal 
cases. 

All  occurred  in  males,  and  there  was  a  strange  uniformity  in 
their  ages. 

So  many  as  5,  were  fatal  at  the  age  of  39  years ;  2  at  40  ; 
the  ages  of  the  others  were  respectively  34  and  50  Q). 

The  valves  of  the  heart  were  healthy  in  7,  the  aortic  valves 
incompetent  in  2  instances. 

There  was  a  marked  uniformity  also  in  the  position  of  the 
aneurysm. 

In  one,  it  occurred  as  the  artery  \a.y  between  the  crura  of  the 
diaphragm  (^). 

Six  sprang  from  it  immediately  beneath  the  diaphragm  (^). 

One  had  origin  just  below  the  cfeliac  axis  (^) ;  whilst  one 
arose  midway  between  the  left  renal  artery,  and  the  bifurcation 
of  the  aorta  into  the  common  iliac  trunks  (^). 

In  4  instances  (^),  the  upper  lumbar  vertebras  were  eroded  ; 
in  none  of  the  others  did  any  erosion  occur. 

Of  the  9  cases,  8  had  terminated  by  rupture,  so  many  as 
5  bursting  into  the  retro-peritoneal  connective  tissues  on  one 
side  or  other  of  the  spine  (^). 

One  of  these  (^)  arising  just  below  the  casliac  axis  had  burst 
first  into  the  retro-peritoneal  connective  tissues  and  later 
through  a  rent  in  the  diaphragm  into  the  left  pleura ;  whilst 
another  (^),  arising  midway  between  the  left  renal  artery  and 
the  iliacs,  had  apparently  burst  first  into  the  substance  of  the 
left  psoas  muscle,  and  had  finally  made  its  way  through  a  rent 
in  the  peritoneum  covering  the  rectus  muscle  into  the  general 
peritoneal  cavity. 

(')  This  gives  an  average  age  of  40  years. 

(*)  Table  V.,  case  1. 

(')  Table  V.,  cases  4,  5,  6,  7,  8  9. 

{*)  Table  V.,  case  2. 

(')  Table  V.,  case  3. 

(«)  Table  V.,  cases  3,  5,  8,  9. 

(')  Table  V.,  cases  1,  2,  5,  7,  8. 

(8)  Table  V.,  case  2. 

C)  Table  V.,  caj>e  3. 
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Rupture  had  taken  place  in  two  instances  into  the  left 
pleura  (^) ;  in  one,  into  the  right  pleura  through  a  rent  near  the 
right  pillar  of  the  diaphragm 

In  recapitulation : 

The  statements  that  have  preceded  go  to  confirm  and  prove 
that  aneurysms  of  the  first  part  of  the  arch  arise  with  great 
frequency,  immediately  above  the  heai't's  valves,  from  the  right 
or  from  the  dextro-anterior  aspect  of  the  artery,  and  take  a 
direction  generally  to  the  right,  presenting  externally  near  to 
the  sternum  in  the  thkd  right  costal  interspace.  That  the  vena 
cava  superior,  and  pulmonary  artery  are  the  structures  more 
frequently  subjected  to  pressure  by  aneurysm  of  this  part;  and 
that  rupture,  occurring  seldom,  is  usually  either  into  the  peri- 
cardium or  into  the  right  pleura. 

That  aneurysms  of  the  second  portion  of  the  arch  most 
commonly  take  direction  either  directly  backwards  (compressing 
the  trachea),  or  upwards,  to  the  right,  and  towards  the  surface, 
presenting  beneath  the  first  bone  of  the  sternum,  or  in  the  first 
and  second  right  costal  interspaces.  That  the  innominate 
artery  is  seldom,  the  other  large  arterial  trunks  but  very  rarely 
involved  in  the  disease ;  that  the  trachea  is  the  structure  far 
the  most  frequently  subjected  to  pressure,  with  occasional  added 
compression  of  the  left  recurrent  laryngeal  nerve,  the  vena 
innominate  being  seldom,  the  vena  cava  superior  never  thus 
compressed;  that  rupture  occurring  rarely,  takes  place  either 
iuto  the  left  pleura,  left  bronchus  or  trachea. 

That,  of  aneurysras  of  the  third  part  of  the  arch,  the  most 
common  origin  is  just  below  the  orifice  of  the  left  subclavian 
artery,  and  that  they  take  a  course  backwards  and  to  the  left, 
lying  to  the  left  of  the  spinal  column  in  the  interscapular 
region,  commonly  eroding  more  than  one  of  the  upper  dorsal 
vertebrEc,  the  oesophagus  being  now  more  frequently  subjected 
to  pressure  ;  that  these  aneurysms  tend  frequently  to  termina- 
tion by  rupture  into  the  left  pleura  or  the  oesophagus. 

That  aneurysms  of  the  thoracic  aorta  arise  very  commonly 

(1)  Table  V.,  cases  2  and  9. 
Table  v.,  case  1. 
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near  to  the  diaphragm  lying  either  upon  or  to  the  left  side  of 
the  dorsal  vertrebrae  in  this  region,  almost  always  causing  great 
pressure  on  one  or  more  of  the  lower  dorsal  vertebrae,  and  termi- 
nating with  great  frequency  by  rupture  of  the  sac. 

That  aneurysmxs  of  the  abdominal  aorta  arise  most  often 
just  below  the  diaphragm,  and  that  they  terminate  very 
frequently  at  about  the  age  of  40  years  by  rupture  into  the 
retro-peritoneal  connective  tissues,  or,  having  first  formed  a 
diffuse  aneurysmal  sac  in  the  muscles  or  connective  tissues 
lying  at  the  back  of  the  abdominal  cavity,  may  rupture  finally 
into  the  general  peritoneal  cavity,  or  upwards  through  the 
diaphragm  into  one  or  other  pleural  cavity. 

It  is  to  be  noticed  that  60  cases  out  of  88  occurred  in  the 
ascending  or  transverse  portions  of  the  arch ;  the  remaining  28 
being  evenly  distributed  over  the  3  remaining  anatomical 
di^dsions  of  the  artery. 

The  former  are,  of  course,  the  parts  of  the  aorta  most  commonly 
and  earliest  affected  by  disease,  and  first  called  upon  to  bear  the 
strain  of  any  increase  of  blood  pressure. 

The  play  (descent  and  ascent)  during  the  movements  of 
inspiration  and  expiration  are  much  greater  in  these  parts,  the 
curve  of  the  arch  being  thereby  rendered  more  acute, 
straightened  and  lowered,  whilst  the  descending  aorta  from  the 
point  at  which  it  comes  into  contact  with  the  spine  is  relatively 
fixed  by  the  several  intercostal  branches  proceeding  from  it  on 
either  side. 

It  should  be  noticed,  too,  how  rarely — in  10  only  out  of  these 
GO  cases — incompetence  of  the  aortic  valves  had  occurred. 


My  very  grateful  acknowledgments  are  due  to  Dr.  Norman 
Moore,  Assistant  Physician,  and  at  the  present  time  Demon- 
strator of  Morbid  Anatomy  at  St.  Bartholomew's  Hospital,  for 
ready  access  to  the  registers  of  the  Hospital  which  he  has 
allowed  to  me,  and  for  many  added  kindnesses. 
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XI 

O 


3 

.a 


2  a 

3  (0 


o 


a  •'bo 
9  S'S  o 

O  to  flj  u 

u3;g  P.S 

p  en  (u 


a  s 

o  a 

^  a 


o  . 

fs  3  ^ 


5l 

il 

o 


"-2 

o  O  1. 

■< 


> 


J3 


W 


<3  g 

o  " 


•o  a 


ia 


it 


=3g 

a » 


3  >> 


i  a  ° 

&  S  3 

„-i3d§ 
8>-C 


C  3 


O  C3 


5 


3.3  §  " 

.  ta  -as 
03  3  3  S 


S3"' 

rf 

0  3  . 
t3  S  0 

.3.3  60 

1  i'§> 

ill 


3  (5 

O 


3  3 
c« 

So 
S  3 

a^^ 

a  o 

c  g 


2  .  ■§ 

g  c  o 

CO 

is  I 

^3 

.§§  -a 

i 

.is  "rt  (0 
=2^  >> 
=  O  is 


I' 


.S  ho 
•9  3 


•o  a 
•a 
«  S 

o  a> 

CS  CO 


2  s 

3--S 
eS  p 


J^at 

^  a;  d 

£  3  !a 

rt  o  a 

i  § 

■2  S  ° 

!ll 


& 

a 
a 


ii 


u 
Q 


a 

M  . 


i 


5  §5  s 


=3.S-§ 

2  °  i 

0  -tJ  1^ 


2  3 

DQ 


"  3 


is 


o  u 
.3  3-1 

^it  a 

o  o 

Q 


■a 

a 


C3 

a 

o 
u 
o 


"  3 

^a 
w 


1 
» 


•a 

w 


I 


"a  P. 

a 

o  o 
H  a 

O  •'^ 

<1 


2  "-s 


la 

M 


3 

o 

w 


2^  2-s 
"  a  s  g. 


s  s  S 
c  .- 
ta  3 

-  2  w  5  *3  -ts 


3  E  3.S 


oJ  3  9 
u  (-  "  s 

111? 

.S  3< 

s  2  ao 


S  3 


§1  fe«  ^ 

'-2  o-S 


.3  3 

a  ;•" 


^  tu 


a  o  = 

SOI  3 


m  P  c!  S 

S§23| 

Si—  •-  -i  O 

3g  3 

£  -3  C3  0)  O 


o  ?  3 

■fi  "  2 

a  2  a 

c  S3  ft 
ego 
O  3  p. 
'^'^  " 
T<  C  X  00 

^  c5  a 
P  a-T*^^ 
3  )► 


to 

3  ti 

g  a 

0)  5 


•a 
s 


3 

a 

CO 
3 

3 
I 

.3 


I 


o 

la 


'o  a 
r  ^a 

g  I  I- 
s  ^  fl 

-.9.3 


o 


■  C7  a 
o 


« 

CO 

o 

o 

CO 

9 

00 

a 

a 

!3 

s 

M 
O 
CO 

00 
CO 

rH 

t- 

co 

3 

t-t 

d 

a 

M 

>■ 

> 
w 

Ob 

o 

N 

00 

i-H 

go 


to 


!5  § 
P 


I 


■2^  §-5 


J3 


£  § 


o 

o  O  o 


o 


•a 


m 


P  0} 

o  >> 

i| 


l>s§ 


3 


J3 


5 


,q 


a 


» 
•a 

a 
a 


•si  gig 

tn  S  ^  • 

•f^Whq  a 


c"  a 
^  o  o 

C3  'x  O 


E?  9 


;5  n 


«  a-s 

C  fe 
a  S  ^ 


c  3 

O  o 
CO  o 


too 

IS 

«  S  u 

„  cs  a 


.5  a« 

m  3  w 


II 


■a  g; 

f5  o  g 


p. 
p. 

3 


o 

•2.a 


a  s 


a 


•a 


•i 


5 
.s 


t-3 


cs  o 


■o  ° 
o  o 

1«  a 


■i  • 


3  a 
a  o 


1 


•d 


o  o 

"  Si 
O  B 

a  3 
■§1 

ii  • 

■SoS 

■g^ 
S  i>  cS 
-«1 


5 


1^ 

> 


iv 


o 


^8 
n 


g 

o 

fa' 

Q 


§2 
Q 


a 


t*4  CO 

a 


la 

5 


^3 

w 


Highly  athero-; 
matous.  ', 

o  , 

S  3 

)US. 

Healthy. 

Not  elsewt 
atheromato 

Atheromatc 

•sS. 

CO  CO 

Healthy. 

Mitral  8ten( 
Aortic  cv 
adherent. 

No  note. 

t>^ 
.a 

.♦J 

■3 

0 

W 

•3 

o 

W 


a 

(>•  S  a 


.a 


<J 


•3 


•53  S  ^-g 


x!  =a 

•a 
O  fa 


3  fa  ^ 


s  «  > 
fa  .0 

p.  si 
fa  3  3 


3  ^  £P-? 


2  =  g 


3    ij'i.a  a 

Hj-;^?  ^  §  % 


1§ 

sill 


.2|h.^ 

eS  cS  a 

X  fa  -Z'^A 

o  c3  «  O 

5.a  (S  o  cs 
o 


S"fa 


-*J  ID      fa  w: 

-^S  □  C3 

°  Is 
■S'S  -I 

.a  a  0 

fa  t:M'=«"t=!'rti| 

3-  g-s.^  a  °  o  & 

Sfc&faS-sOoo 

gtE34j.QOcsSo 

EH 


rH*    O  « 

fasia 


.0  a 


M  0) 


"•3  2  P  fa's 

a  =3  ° i-ti  fa 
^  &  o  s  o 

^  373  H  3  S 

[.J  O  <U  Ct4  CO 


11 


2  3  S 
"I 

o  .  o 

""So 


§ 

a  o 

-.H  CO 

s 

.0  1» 


pq 


T3  . 

pj 


5  0 
o  o 

a  . 

Pi 


'2  =^  SI 

BQ  O 

m 


^1 

•c  a 


a'^li 

S    -co  O 

SB  I-" 

cS  ftg  3 

|.all 
1-1 


I 

I 


ca 

to  o 

t3 

pc<  eg 
u 

si 

0)  o 

•i . 

li 

btlfa" 
a  3 


a  s 

a-2  o 
02 


©1 

0 
CO 

»-» 

0 

CO 

to 

^ 

;^ 

Ci 
CO 

Ci 

>o 

CO 

1- 
c< 

eo 

s 

i 

*A 

M 
> 

w 

•mA 

1 

'O 

CI 

CI 

00 

ct 

oi 
0 

d 

CO 

r-t 
CO 

V 


o 


3  " 


p< 

3 


I 

p. 


a. 

3 


kedly 
atous. 

s  a 

"hole 

aorta 

Very 

roms 

aueu] 

o 

Si 

a 

o 

O 

IZi 

!5  " 

3 

.Ct!  O 
M3  S  =5 

<! 


a 

o 

5 


a 
§ 


4 


S  a 

43  O 


w 


% 

m 


■a 

w 


a 

4J 

a 

w 


S3 


a  ^  tn 


;  ho 
3  a 


^5 


3  3 


-  « 
S  § 

3  3 


_  gg 

o  »  S 


3  . 

.  o 
P  3 


4J  43 

3  c3 


i "  °  t « 

§ 

"  bo34=5 
=  3 -2.  S 

a  S 

g  p  ^  o  o 

a.9  o  =5 
^43  oPH:t; 

El 


3-2  J 


S3  13  03  ? 


>  tn 


go 
oa  . 

o  C 

•rf  O  43 

3  S 

t.  o  3 

o  d 

•C  2  g 

p  c5  a: 


P.ai43 

St43 

'"if  s 

coo-ja 


.2 .2.  a 

gt  3 
•S  §2 


B.S.X. 
s  •  ° 

3«  S 
43  .3 

3  eS  P 

P5 


IS 


O 

-e 


H«  03  J3 

43  3  . 

2  J 


bo  R 
n  (n  (D 

.ai;43 

o-|g 
O  ^  .2 

^.2  3-3 


Bg_ 

bI 
■§  3 

•SI'S 

0,0  S 
+-3.2 


^►J  B 

m  o  a> 
B  " 

00  O 

3 


-PS  < 

O  *'!•'->  .43 

,3 '3  ''*3 

§.§ 

g  P  5'-'  °  q 

t,  s,i:»4.s  " 

oJS     °  & 

'c  -s  a  .2  3 

I' .2  «  343  o 

■s^  S-,-S<3  a 


as  o  o  t 


*55 

o  7? 
o  ea  " 

0  o  o 

a  » (D 
fell 

1  §1 


r!  2 
p  3H- 

h  *-< 

2  3  g  g 
eg  o  o 

2  O  to  43 

P5 


3 

e 

"S 


vi 


o 

u 
Q 


2 

3 


i 

■a 


C3 


a 

>.2 


I  in 

-3  S  3 

9  «  C  J 


. 

g  t3  C3 
<1 


C5 


3 


p 

o 


3 


-o-S 
o  -*j  -a 


II 


c! 

§  g  i> 

g  °  o 

2.2  o 


•3 


u-i  is  o 
"3  "  >- 


•a 

w 


6  a 

o  S  3  ■ 

5  o  >,3 

«  2  £  § 

O   O  II 


J-  O  G 

f3  o  _ 

c  «  S 

O 


■S  1  2  a  i 


5  .  to 


a  o 

a  2 


^  si  m  <a  ^ 
go  blJ^  2  S 

2  «  c  i)  3  m 


t.  O  t,  t,- 


allo32 

g  ft  IS  4J  o  o 


o  g 

to  a 

I-'  3 

^  3  o 


o 


O 

C3  o 

to  G 
"I 


'a 

TO  -3 

O  ^ 

■■io 

Sa 

CO  r 


3  cn  O 

5  "3 

=  B  «  o  • 

g  2  o  h  ° 

03 


5i 
3I 

•is 


'-•a 


o;2'^ 

I-  J-  " 
^  ^  !3 

a|2 

o  2'S 
^  =  S- 

■S-9  3 


3  ftg" 

«-2  S 

O  'D 

2  22  . 

.  O  o  3 
— ^  1-  tn 

.Sa 

JO    .  o 

<D  a  S  w 

-rt  tfi  c3  L, 


"o" 

c 

O  I 

?! 
o 


i 

a 


cn 

CO 

CO 

r-i 

era 

to 

9 

CO 

a 

a 

a 

vn 


o 


§2 


I  I 


S  g 

3- 


w 


fa 

^  3 

^  2 
W 


cn 

^§ 

)U8. 

ta 
3 

to* 

2  a 

o 

O 

a 

a 

o 

Whole 
ather 

Athen 

Athor 

Sg-2 

5  "  a  o 

o  o  «° 
C  P.i 


13 

•a 


o  . 

5^ 


"3  3 


&5 


o  be 
III 
C3  I.  o  "3  S  ■S' 

aas^^o 

.=  So 
id 


•rt  3 
P  CCA 


<1 


•3  aA, 


i!  «  0 

?  . 

i  o.s-g° 

>  ■S'o-i  a 

I  5 

s  H-P 

Pi  -5 


00 


.-I  fri 


viii 


ll 

o 


3 


So 


5 

o 


Ml 


^  t.  m  a 

■  C8  *w  4)  O  03  . 

2-3  a  a  !>.2.'a-c 


-a  >;■  P.  g  -g  fl 

S  «  g  o2  =2 


us. 

DO 

B 

o 

Dte. 

2in. 

jromato 

Hig}i 
ath 

No  ni 

First 
ath( 

5 


II 

eS  m  *  O  o  s 

a^1§isa 

S  =  t>^i,  o 

o  o  u  p  o 
o  h  es  ^  ^  o 


1 


•3 

W 

^  D  CO  J  t, 
-    -    -  -  J  4j  c5 


sir 

O  O  fc*  fl  S3  L 

a  g-tJ  a^-o 

b-i  5  "  §  o 
^  o  e.cs,S  p. 


•3 

O 

w 

11 

beg 

a  g< 
3 

o  r  o 


3  2 
el 

T3  a 
a  o 
3  sp 

00  3 

■r-,  S3 

■p.  3 
1-3 


1 
H 

S3      p  o  3-° 

V  4J  9] 


■--2  2 

^  DQ  3  (3  X 


a 

■g«5  a-§  S.S"3 


aj  C3  3 
oj  m  H 

a  J" 
8^  . 

60  . 
c3Ph.I3 


is. 
a-3 

in 

lis 

1^ 


•0 

•1* 

CI 

CD 

0 

'd 

a 

a 

10 

»o 

CO 

Ci 

CI 

1-4 

CO 
rH 

»o 

iH 

«■ 

w 

>3 

CI 

CI 

00 

?i 

3 
O 


^.1 


•S  E 


s 

h 


Q 


g5 

-•so 


p. 

3 

P3 


ft 
3 
B3 


o  S  S  S  3 
■a  c3  a 

£  rt  e  o5  & 

o 


o 

5  . 

OS  "> 
3 

m 


m 


3  o  73 


01  ^ 


C3 


•a 


1 


I 


•3 
o 

a 


H 
0 


o  S  o  o  o  3 
•S  -2    g  ft 

bS;-g.S3« 


I"  • 

O  3  o 


a 


e  ^  .3 ».  c 

3  p  (n  ■♦J  3 
-  o  io  3  "  c3 
*  "  b  be.";,  A 
J  C3  ?  'o 
CO  u  w  t:i 

ft  ft  3  »- 

-  oj  o  ^  3  ta 


°  3  5  3 

"  ft  ■  S 

.8  0  m 

m   .  5  § 

g  ^  £  § 


©  3  *^  C  (» 
t>  O         w  . 

m  U  2  ^53 

a<a  B  oo}- 

S  S  «  o 
•g  ^  M-w 


03  05*" 

'O  s  o 

o 

fe  :=  c; 

gas 

bo  ^  o 
c  g  2 


e  s  o  " 

e3  c  C  >» 

§  o  i 

So    ^  J 
^  g  g  2  J 
o  o  o 

8  S 


33 


0] 

•e 

o 


oj 


<1 


I 


ft 

a 


o  s 

=  ca 
i»0 


•c 


a. 2 

a  m 


^  S'cS 

o  o  to 
*«  ^  o 

..a 

,2  J3 


t  .-s 

c6  u  ^  ip 


C3  'r*  y 


IS 


a 
> 


X 


=  3 
as 


3 
« 

6  & 
•CO  . 

•s  s  a 

no 

.£p2  i 
w 


I 


0}^ 

^  is 


2  =5 


o  3 

•Spa 
w 


m  ^  o 


o  >» 

0  2  b 
■J  °  2 

■M  EE  3  2 

d      _,  3 


I 

_w  

S  3 
.2  '^'2 


■S  ;r-^ 

O    CS  Q 


r  t3  ,o  _2 
2Sa.o 

-j3 

>.=  5  .  to 

^  K  3 
3  o  3 
O  0)      t3  ^ 

g  HI  g  -^•S 

c;  .Q  ^  -tJ  P< 


I 

a 

.  3  c 

to   • 

cs  .-a 

.3  " 


I 

w 


eS  O 
O  k! 

a 


j3  &  .  3 


C3  u  ', 
©  h. 
3  O  cS 


3  in  ^- 

£^-= 
•2-2 

3al 

3  to 


So  a  ^-g 

o      o  :j 

3 13  -K  o 
^  o  o 

■"^^  2 

O'd.a'S 
^  .a     a]  o 

©  a>  j3  3  a 


t-Sa 
+^     S  o 

g  §|.-S 

OH)  . -4^ 
eSr^       O  O 

o  d 
P*^  o  a  o 
CO  4-»  o  Gj  ca 


5 

to 

•c 

o 

a 


1  f 

»J  a. 


1^ 
T3  « 

h  3 


xi 


5 

o 


o 


^8 

Q 


3  6 


|3< 
3 


icmg.Sao  3 

0  ^1,73  c3     13  (M  p^iA  P 


i 

■AS 


I 


"  3 

w 


CO 


I 

w 


I 

w 


M     S  go  « 

0)  ho  53  pa 
•3.g§ 


•a 

o 

H 


g 


.t3 


Si" 

.-od 

^  g.s 

O  O  CO 


s  a  § 

o-rt  a 

s  i 

OJ  =3  O 

cn  u 

00 

g  d  cS 


•sit;  I 


S. CI 

o  to  >  o 


»-• 


3  u  g 
lU  ^  3 
S  K  o 

3  «^ 

s  ll 
"lis 


5  = 

m  g 

to§.s  a^2 

«  o 


g-  -g 

•a  -c 
o  • 

^  r3  • 


§  oj  C  O-C 
O 


•H       c3  O 


H  o 
o  a  tD 

o  o 

►J -a 


OS? 
PM 


^  3 


o 


1 


M  O 


"^1 

3 


CO  .(-1  2 
O  O 

^  >^ 

la's 


.Si 

CC  CO 

»-  p 
o  bo 


II 


bo 
•a 


4 


xii 


!5  § 


Q 


o 
u 

3 

P3 

Rupl 

itous. 

part 

thero- 

Atheroma 

Thoracic 
dilated. 

Highly  a1 
matous. 

•3 


>  "  2  g 
g-2|  2 


•a 
w 


S5 


•g-c  1 


r-  CJ       ^  J- 

r  S  AS  o 
01  o  o 

•3  Si's j3  *  -ii  d 
©  5       J3  ^  u 

CQ 


is  2- 


21:  d 
-     X  - 

'  CO 

I  c3 


a  a 


GQ  (3 


•3  2 

n 


■g.a| 

©  o 

•a  gs 

O  ^  c3 


2  » 


C  O 

o  o  g 
o  a) 

o  o 


bo-s  a 
°  2  p 

1-^ 


S  o  b 
>  K  o 

a  i  fio- 


c 

^13  a 


a  " 


,  s  -  f 
a  t:  0  — 


bo 


P  a  -  o  . 

«-d  a  J  o  &  S 
o  Su.2  "=  t.,3 

s  3  .2  o  «  a 

X  tn         eS  u  > 


^  =3  i  ? 

B  «  O  « 

la:-^ 

<) 


•3 

E-3 

u 

S  2 
■3  js"© 


T3 

ca 

05 

O  o 

a  cj 

a*- 


0 

a 

§ 

CO 

#-* 

0 

r-t 

M 

M 

•4 

00 

XUl 


O 


J5 


li 

p 


s 

19 

S3 

^3 


II 


p. 

3 


Cl. 
3 


3 

en 


Pi 


P5 


2 

3 


4 


c3 

a 

si 


0 
o 


a 

tc-=J 


0> 


91 


w 


w 


.a  a 

o 


i! 

Pi 
V    .  . 
-pom 
»-i  o 

P  § 


-I 


3  0 


£  S.S| 

-S     ^  o 

^1  C3  3  cl 
3  O  o  C 

2  4J  -♦J  ft 


bo  M  O 

""ape 

O  O  0)  o 


3  3  -fi  o 
^  4J  to  3 

P**-  to 

5  3  .2 

3  fi  °  g 
5  S  q  o 


53  S  a 

g  5  f  ^ 
«  E5  >,.p 


■§"5  0 

Pi  O 

Sag 

PiC^ 
^  3J3  o 


fciJ  f^a 
c    i  2-3 


o 


s  a 

^  i 
is  s 


u  ° 

as 

S  >- 
so 

-"  8 

° 

"  I?? 


a^ 


fl  Pi  X  > 

•3 


1  &I 


£•^§2' 


,     -i  g  o 

M  fc  03  e3  ca 

.9-e  2  o  a 

•5  o  .a  -If  2 

rt      I"!  'iH  o 

"^2  _^  cs  ffl 

^i^E  boa 

=3  °  "as 


00  c 


iSlI 

■'3  o 
3  m  "S 

•|c§ 
o 


S 


as 


xiv 


o  is 

o 


9 
Pi 


3 

C3 


a  2  g 

u  a!  ci 

a 


w 

aT  so  ■*^'S'0 
e         o  2 

O  ^ 

Pi  ftC 

^  o  jS   -  > 

e  s 

So  § 

p  >  fl 


OB3 


-■g  »  «  3 
to.s  a  o   8  o 

<u  bo  3  b  3 

.  o  CZ'o  3  •  -  bo 
o  a>  M  p  g  b  p 

8r-  ■ 


Si 

liii 


,  ■*-»  :3 

S.3 

— -g  3 

.s«  1  s 

O  O 

g  «j  a  ©  :3 


Ci 

to 

s 

1-^ 

